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Abstract
Objective The aim of this research was to explore quality of
life (QoL), mental health status, type D personality, symptom
duration, and emergency admissions of Chinese rectal cancer
patients as well as the relationship between these factors.
Methods Type D personality was measured with the 14-item
Type D Personality Scale (DS14). Mental health status was
measured with the Hospital Anxiety and Depression Scale
(HADS). The QoL outcomes were assessed longitudinally
using the European Organization for Research and Treatment
of Cancer QLQ-C30 and QLQ-CR38 questionnaires at the
baseline and 6 months after diagnosis.
Results Of the 852 survivors who responded (94 %), 187
(22 %) had a type D personality. The proportion of patients with
duration of symptoms >1 month and being diagnosed after
emergency admissions in type D group is significantly higher
than that in non-type D group. At both of the time points, type D
patients reported statistically significant lower scores on most of
the functional scales, global health status/QoL scales, and worse
symptom scores compared to patients without a type D

personality. At the 6-month time point, a higher percentage of
patients in the type D group demonstrated QoL deterioration.
Clinically elevated levels of anxiety and depression were more
prevalent in type D than in non-type D survivors.
Conclusions Type D personality was associated with poor
QoL and mental health status among survivors of rectal can-
cer, even after adjustment for confounding background vari-
ables. Type D personality might be a general vulnerability
factor to screen for subgroups at risk for longer symptom
duration and emergency admissions in clinical practice.
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Introduction

Colorectal cancer is one of the top three leading causes of
cancer-related deaths worldwide with an estimated 1.2 million
new cancer cases and over 630,000 cancers deaths per year,
almost 8 % of all cancer deaths [1]. The incidence rate of CRC
in China was 20.90/100,000, and the mortality of CRC in China
was 10.05/100,000 [2]. Because of improvements in treatment,
such as total mesorectal excision and neoadjuvant (chemo) ra-
diotherapy, the growing numbers of survivors have to live with
the long-term consequences of rectal cancer and its treatment [3,
4]. Therefore, in addition to traditional study endpoints such as
postoperative recovery, morbidity and survival, good quality of
life (QoL), and mental health status have increasingly become
major issues [5–7].

A distressed personality (type D) is defined by the combi-
nation of two personality traits: the tendency to experience
negative emotions (negative affectivity) and to inhibit self-
expression in social interaction (social inhibition) [8]. People
that score high on negative affectivity have the tendency to
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experience negative emotions, while people that score high on
social inhibition have the tendency not to express these emo-
tions, because of fear of rejection or disapproval by others.
Hence, individuals with a type D personality are inclined to
experience emotional and interpersonal difficulties across
time and situations.

In the cardiovascular field, the type D is an important re-
search topic in recent years. Type D is recognized as an im-
portant determinant for adverse health outcomes, impaired
health status and health-related quality of life (HRQoL), and
several forms of distress (including anxiety, depression, and
posttraumatic stress) in patients with cardiovascular diseases
[9, 10]. Similar results have been found in patients with a
range of other diseases as well [11, 12]. However, studies on
type D personality among cancer survivors are scarce [13].

The Emergency Department (ED) plays a pivotal role in the
evaluation of patients with RC. Many studies report worse QoL
and outcome for patients with RC who present to the ED, both
during their initial hospital stay and for their long-term survival
[14–16]. In previous study, we also observed that ED referral
patients endured significantly longer symptom duration before
diagnosis [17, 18]. Patients with rectal cancers should contact
the general practitioner or specialist in case symptoms arise. This
places the responsibility of making an appointment with the
patient, not the general practitioner or specialist, and therefore
leaves more room for someone’s personality to interfere with his
or her symptom duration. A study among heart failure patients
found that type Ds experienced more cardiac symptoms but less
often reported these symptoms to their cardiologist compared to
non-type Ds[10]. Therefore, we hypothesize that rectal cancer
patients with a type D personality have a longer symptom dura-
tion before diagnosis because of the negative emotions and in-
hibition of self-expression in social interaction. Furthermore, we
hypothesize that those with a type D personality have a lower
QoL and mental health status than the non-type Ds.

We therefore conducted this prospective study to compare
QoL outcomes and mental health status in Chinese rectal can-
cer patients with a type D personality vs patients with a non-
type D personality. Changes in QoL over time were also lon-
gitudinally assessed and compared between the two groups. A
secondary objective was to compare the symptom duration
and proportion of emergency admissions in Chinese patients
with a type D personality vs patients with a non-type D per-
sonality and to explore factors related to impaired QoL and
mental health status.

Methods

Setting and participants

This study was performed at a tertiary-level teaching hospital
of China Medical University with a total of 4000-beds and an

annual ED volume of 180,000 patients in Shenyang, China.
Between July 2009 and July 2011, eligible Chinese patients
with rectal cancer admitted to the hospital from the ED or
referred from non-ED sources were enrolled in this prospec-
tive study. The study was conducted with the permission of
the Ethics Committee of China Medical University (Shen-
yang, China). Written informed consent was obtained from
each patient. Surveys were constructed and revised through
multiple focus groups with medical specialists in oncology,
psychology, and surgery. We excluded the following patients:
participants older than 90 years of age at the time of survey
were excluded, as it was expected that they would have diffi-
culty in completing a self-administered questionnaire without
assistance. Patients who had cognitive impairment, had died
prior to start of the second survey, or had unverifiable ad-
dresses were excluded. Patients with the incomplete consent
forms or missing identification were excluded.

Data collection

All questionnaires were administered by a single research as-
sistant and completed by the patients at the time of diagnosis
(after the first treatment) and at 6 months after diagnosis
(during clinic visits). All patients were followed up
regularly at 1-month intervals for clinical examination and
carcinoembryonic antigen testing. If the patients did not visit
the outpatients at 6 months after diagnosis, the research assis-
tant sent the patients a letter to inform them about the study
and a copy of the questionnaire by preaddressed, prestamped
envelopes. Nonrespondents were sent a reminder letter and
questionnaire within 1 month.

Measures

Sociodemographic and clinical information

Age, sex, symptoms before diagnosis, duration of symptoms
before seeking medical advice, performance status, initial
staging, postoperative complications, location of tumor, and
laboratory tests including initial hemoglobin level, preopera-
tive carcinoembryonic antigen (CEA), and CA19-9 levels
were retrieved from the medical records. Our patient question-
naire also included questions on sociodemographic data, in-
cluding marital status, current occupation, lifestyles, medical
insurance status, educational level, and current comorbidity.

Type D personality

Type D personality was measured with the 14-item Type D
Personality Scale [8] (DS14). The 14 items of this scale are
answered on a 5-point response scale ranging from 0 (false) to
4 (true). Seven of these items refer to Bnegative affectivity^ or
the tendency to experience negative emotions in general. The
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remaining 7 items refer to the patient’s level of Bsocial
inhibition^ or the tendency to inhibit the expression of emo-
tions in social relationships. Patients were categorized as type
D using a standardized cutoff score of ≥10 on both the nega-
tive affectivity and social inhibition subscales, following the
protocol as previously established [8]. The scale of Chinese
revision was completed through collaboration of Holland Til-
burg University, Chinese University of Hong Kong and insti-
tute of psychology Chinese Academy of Sciences. The clini-
cal validity and reliability of the Chinese translations of DS14
questionnaire have been confirmed in Chinese population.
The DS14 is a valid and reliable scale with Cronbach’s α of
0.88/0.86 and a test–retest reliability over a 3-month period of
r=0.72/0.82 for the two subscales, respectively [8].

Quality of life assessment

Patient QoL was assessed using the QLQ-C30 and QLQ-CR38
questionnaires developed by the EORTC [19–21]. The clinical
validity and reliability of the Chinese versions of both QLQ-C30
and QLQ-CR38 have been confirmed [22, 23]. QLQ-C30 is a
generic questionnaire for the assessment of QoL in cancer pa-
tients [20]. It includes 30 items, 24 of which are combined to
form a global QoL scale, five functional scales (physical, role,
emotional, cognitive, and social), and three symptom scales (fa-
tigue, nausea/vomiting, and pain). The other six single items
evaluate dyspnea, insomnia, appetite loss, constipation, diarrhea,
and financial difficulties. QLQ-CR38 is a specific questionnaire
module specifically designed for assessment of QoL in patients
with colorectal cancer [21]. It consists of 38 items covering
symptoms and side effects related to different colorectal cancer
treatment modalities. Themodule contains four functional scales
(body image, sexual functioning, sexual enjoyment, and future
perspective) and eight symptom scales/items (micturition prob-
lems, chemotherapy side effects, gastrointestinal tract symp-
toms, male sexual problems, female sexual problems, defecation
problems, stoma-related problems, and weight loss).

The questionnaires were scored according to the EORTC
Scoring Manual [24]. Each item has four response alternatives
(scoring 1–4), Bnot at all,^ Ba little,^ Bquite a bit,^ and Bvery
much,^ except for the global QoL scale, which has seven alter-
natives (scoring 1–7) from Bvery poor^ to Bexcellent.^All ques-
tionnaire responses and scores were linearly transformed to a 0–
100 scale. A higher score on the global QoL and functional
scales represented a higher level of QoL and functioning, where-
as a higher score on the symptom scales/items represented a
higher degree of symptoms or dysfunction.

Mental health

Mental health was operationalized by anxiety and depression.
The Hospital Anxiety and Depression Scale (HADS), com-
prising 14 items on a four-point Likert scale, was used to

assess symptoms of anxiety and depression. We used a score
of 8 as a cutoff value for subthreshold depression and anxiety
[25] and a cutoff of 11 for clinical depression and anxiety [26].

Statistical analyses

For baseline comparisons, patient characteristics in their con-
tinuous form were examined using the Student’s t test, where-
as discrete characteristics were examined using the Fisher
exact test or Pearson, chi-square test. Differences between
patients with and without a type D personality in
sociodemographic and clinical characteristics were analyzed
in a similar way. All continuous variables were presented as
the means±SDs.

Univariate linear regression analyses were carried out
to investigate the association of sociodemographic vari-
ables (age, gender, marital status, educational level, and
medical insurance status) and clinical variables (stage,
performance status, postoperative complications, anatom-
ical location of tumor, and comorbidity) with the sub-
scale and component scales of the QLQ-C30 and QLQ-
CR38 questionnaires. We controlled for these variables in
the analysis of covariance (ANCOVA), which was used
to compare the means of QLQ-C30 and QLQ-CR38
scores between rectal cancer survivors with and without
a type D personality. We used Norman’s Brule of thumb^
that the threshold of discrimination for changes in health
status scores for a chronic disease appears to be approx-
imately half a standard deviation [27]. For longitudinal
assessment of changes of QoL scores over time, the
Wilcoxon signed rank test was used to identify signifi-
cant differences between QoL scores at the two different
time points (at baseline and at 6 months after baseline).
Statistical significance was defined as a P value less than
0.05. Analyses were performed using SPSS statistical
software (SPSS version 19.0 for Windows; SPSS, Inc,
Chicago, IL).

Results

Between July 2009 and July 2011, 908 Chinese patients with
rectal cancer were enrolled in this prospective study. Fifty-six
patients were excluded from the study. Twelve patients were
excluded from analysis due to incomplete consent forms or
missing identification. Four patients were excluded from anal-
ysis due to significant neurological deficits. Nine patients
were excluded from analysis due to the longevous (age>90).
Thirty-one patients who had died prior to start of the second
survey or had unverifiable addresses were excluded in order to
eliminate the confounding factors and get more reliable
results.
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Table 1 Demographic data and
clinical characteristics of the
patients diagnosed as have rectal
cancers by type of personality

Type of personality P

Type D (N=187), N(%) Non-type D (N=665), N(%)

No of patients 187 (22) 665 (78) NA

Age(year) 0.668

<50 24 (13) 73 (11)

50-65 71 (38) 212 (32)

65-80 66 (35) 253 (38)

80-90 26 (14) 127 (19)

Sex ratio male/female (%male) 90:97 (48) 352:313 (53) 0.245

Marital status 0.594

Married 150 (80) 545 (82)

Not married 37 (20) 120 (18)

Education 0.203

Less than high school 49 (26) 219 (33)

High school 76 (41) 253 (38)

College degree 62 (33) 193 (29)

Socioeconomic group <0.001*

Affluent 45 (24) 233 (35)

Intermediate 71 (38) 292 (44)

Deprived 71 (38) 140 (21)

Medical insurance <0.001*

Yes 110 (59) 512 (77)

No 77 (41) 153 (23)

No of patients undergoing
potential curative surgery (%)

122 (65) 472 (71) 0.131

Colostomy 0.124

Yes 67 (36) 199 (30)

No 120 (64) 466 (70)

Comorbidities <0.001*

0 32 (17) 200 (30)

1 50 (27) 219 (33)

2 64 (34) 146 (22)

3 or more 41 (22) 100 (15)

Performance status (ECOG) 0.070

0 66 (35) 292 (44)

1 56 (30) 180 (27)

2 43 (23) 146 (22)

3 or 4 22 (12) 47 (7)

Postoperative complications 0.445

Yes 18 (15) 57 (12)

No 104 (85) 415 (88)

Hospital stay (day) 13.4±8.3 12.7±6.1 0.572

Staging 0.441

I and II 95 (51) 359 (54)

III and IV 92 (49) 306 (46)

Anatomical location of tumor 0.659

Upper-mid rectum 108 (58) 372 (56)

Low rectum 79 (42) 293 (44)

Time from symptom onset to physician assessment <0.001*

>1 month 123 (66) 279 (42)
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Demographic and clinical characteristics

Twenty-two percent of rectal cancer patients in this study were
classified as having a type D personality. Rectal cancer survi-
vors with type D were more likely to report comorbid condi-
tions at the time of questionnaire compared to rectal cancer
survivors without type D (P<0.001). A significantly lower
proportion of patients in affluent socioeconomic group were
observed in the type D group (24 %) than those in non-type D
group (35 %). Patients in the type D group had a significantly
lower proportion of having medical insurance. The proportion
of patients with duration of symptoms >1 month in type D
group is significantly higher than that in non-type D group (
66 vs 42 %, P<0.001). The proportion of patients being diag-
nosed after emergency admissions in type D group is signifi-
cantly higher than that in non-type D group ( 23 vs 10 %,
P<0.001) (Table 1).

Quality of life

EORTC QLQ-C30

At the baseline, the analysis of covariance revealed that type D
patients reported statistically significant lower scores on role
functioning, emotional functioning, cognitive function, social
function, and global health status/QoL scales compared to pa-
tients without a type D personality after adjustment for con-
founding background variables (Table 2). Those with a type D
personality reported a statistically significant and clinically rele-
vant worse fatigue, constipation, and financial impact symptom
scores compared with those without a type D personality

(Table 2). At 6 months, type D personality was associated with
a poor cancer-related QoL among rectal cancer survivors
(Table 2), as indicated by poor role, emotional, cognitive func-
tion and social functioning (all P<0.001), worse global health
status (P<0.001), and more fatigue, insomnia, financial impact,
and constipation symptoms (all P at least <0.001).

There was no significant decrease from baseline in physi-
cal, role, emotional, cognitive function, social functioning,
and global QoL scores for the non-type D group at the 6-
month time point. For the non-type D group, the constipation
and loss of appetite symptom scores were worse than at base-
line (Table 3). There was no significant change from baseline
in physical and social function scores for the type D group at
the 6-month time point. However, role, emotional, cognitive
functioning, and global QoL scores were significantly worse
than at baseline for the type D group. Furthermore, the fatigue,
insomnia, financial impact, and constipation symptom scores
were worse than at baseline for the type D group (Table 3).

Patients were classified as Bimproved^ if at any time they
reported a score that was >1/2 SD better than baseline. Those
who did not improve were classified as having Bworsened^ if
at any time they reported a score >1/2 SD points worse than
baseline. Other patients were considered Bstable.^ All ob-
served differences between two groups showed a percentage
of patients with worsening QoL in the type D group compared
with the non-type D group. Statistically significant differences
between the two groups were observed for the role, emotional,
cognitive function (all P<0.01), and global health status
(P<0.001). At the 6-month time point, a higher percentage
of patients in the type D group demonstrated QoL deteriora-
tion (Fig. 1a).

Table 1 (continued)
Type of personality P

Type D (N=187), N(%) Non-type D (N=665), N(%)

<1 month 64 (34) 386 (58)

Referral source <0.001*

ED 43 (23) 67 (10)

Non-ED 144 (77) 598 (90)

Initial hemoglobin levels (mg/dL) 11.8±3.2 12.3±2.5 0.219

CEA (ng/mL) 107.4±416.5 93.6±383.7 0.670

CA19-9 (U/mL) 428.3±1827.4 405.2±1719.3 0.324

Cigarette smoking 0.611

No 88 (47) 299 (45)

Yes 99 (53) 366 (55)

Alcohol drinking 0.571

No 125 (67) 459 (69)

Yes 62 (33) 206 (31)

NA not applicable. TNM-primary tumor, regional lymph nodes, and distant metastasis

Based on Student’s t test, Pearson χ2 test, and Fisher exact test. * Statistically significant
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EORTC QLQ-CR38

At the baseline, the analysis of covariance revealed that typeD
patients reported statistically significant and clinically relevant
lower scores on future perspective compared to patients with-
out a type D personality after adjustment for confounding
background variables (Table 2). Those with a type D person-
ality reported a statistically significant and clinically relevant
worse micturition problem scores compared with those with-
out a type D personality (Table 2).

At 6 months, type D personality was associated with a poor
cancer-related QoL among rectal cancer survivors (Table 2),
as indicated by future perspective and sexual function (both
P<0.0001), and more micturition problems, gastrointestinal
problems, male sexual problems, and defecation problems
(all P at least <0.001).

There was no significant decrease from baseline in body
image, future perspective, sexual function, and sexual enjoy-
ment scores for the non-type D group at the 6-month time point.
For the non-Type D group, only the chemotherapy side effect

Table 2 Mean EORTC QLQ-C30 and EORTC QLQ-CR38 scores at baseline and 6 months from baseline, stratified by type D personality

Mean (±SD) at baseline Mean (±SD) at 6 months

Type D Non-type D Type D Non-type D

EORTC QLQ-C30 (n=187) (n=665) P value (n=187) (n=665) P value

Physical functioning 80.2(18.6) 83.3(19.1) 0.459 78.4(19.5) 81.7(20.4) 0.538

Role functioning 67.1(27.9) 78.3(32.4) <0.001* 50.7(23.7) 76.5(27.9) <0.001* a

Emotional functioning 65.2(26.6) 86.4(20.1) <0.001* a 48.8(21.6) 87.3(25.7) <0.001* a

Cognitive function 68.4(25.1) 83.7(28.3) <0.001* a 51.6(22.4) 82.8(30.6) <0.001* a

Social function 71.7(21.7) 79.9(19.8) 0.008* 65.7(20.9) 81.9(22.3) <0.001* a

Global health status/QOL 63.8(19.7) 77.5(19.6) <0.001* a 51.5(19.8) 76.9(21.7) <0.001* a

Fatigue 44.3(28.6) 22.9(21.1) <0.001* a 61.0(31.8) 25.7(22.1) <0.001* a

Nausea and vomiting 4.1(9.4) 3.8(10.5) 0.568 4.8(10.3) 4.2(11.7) 0.673

Pain 16.3(24.9) 15.1(24.1) 0.271 17.4(23.1) 16.3(23.7) 0.461

Dyspnea 12.7(21.2) 12.1(22.1) 0.891 12.2(19.4) 11.8(20.8) 0.739

Insomnia 22.1(28.1) 17.4(25.9) 0.149 31.2(30.6) 18.9(27.1) <0.001*

Loss of appetite 7.1(15.3) 7.6(16.3) 0.322 8.3(16.9) 12.6(18.4) 0.057

Constipation 12.9(24.1) 8.1(17.2) 0.005* 26.5(29.2) 11.8(18.1) <0.001*

Diarrhea 8.5(18.8) 7.9(17.9) 0.661 9.0(19.1) 8.8(18.9) 0.859

Financial impact 19.4(29.4) 10.7(19.0) <0.001* 24.1(27.9) 11.6(21.5) <0.001*

EORTC QLQ-CR38

Body image 84.5(23.0) 85.3(23.4) 0.786 81.4(28.5) 82.7(31.2) 0.692

Future perspective 66.2(19.7) 78.5(21.3) <0.001* a 49.6(17.3) 77.1(19.9) <0.001* a

Sexual function 22.4(21.9) 25.1(23.5) 0.263 11.0(18.8) 23.8(21.5) <0.001* a

Sexual enjoyment 56.2(30.3) 59.6(31.5) 0.598 50.3(31.7) 55.6(26.1) 0.328

Micturition problems 31.7(16.3) 21.2(15.7) <0.001* a 45.9(18.4) 24.5(16.4) <0.001* a

Chemotherapy side effects 13.1(15.1) 11.5(13.2) 0.474 19.9(19.2) 16.2(15.7) 0.116

Gastrointestinal problems 16.7(14.6) 16.9(14.5) 0.931 18.6(17.1) 11.4(16.9) 0.001*

Male sexual problems 59.2(32.8) 55.4(31.6) 0.266 77.7(33.9) 56.8(30.7) <0.001* a

Female sexual problems 28.3(27.6) 27.8(26.9) 0.881 32.5(34.2) 29.1(22.8) 0.453

Defecation problems 18.9(17.4) 16.5(16.3) 0.078 26.2(24.7) 18.4(17.0) <0.001*

Stoma-related problems 22.5(19.0) 21.5(18.7) 0.678 25.1(20.6) 21.9(19.1) 0.532

Weight loss 5.1(14.8) 5.4(15.2) 0.724 6.0(15.3) 6.8(16.7) 0.323

A higher score on the EORTC QLQ-C30 and EORTC QLQ-CR38 functional scales and the EORTC QLQ-C30 global QOL scale means better
functioning and QOL. A higher score on the EORTC QLQ-C30 and EORTC QLQ-CR38 symptom scales and the EORTC QLQ-CR38 single item
on weight loss mean more complaints

Univariate linear regression analyses were carried out to investigate the association of sociodemographic variables (age, gender, marital status, educa-
tional level, and medical insurance status) and clinical variables (stage, performance status, postoperative complications, anatomical location of tumor,
and comorbidity) with the subscale and component scales of the QLQ-C30 and QLQ-CR38 questionnaires. We controlled for these variables in the
analysis of covariance (ANCOVA). *Statistically significant
a Clinically relevant differences were determined according to the Norman’s rule of thumb

80 Int J Colorectal Dis (2016) 31:75–85



scores were worse than at baseline, the gastrointestinal problem
scores were better than at baseline (Table 3). At the 6-month
time point, future perspective and sexual function scores were
significantly worse than at baseline for the type D group. Fur-
thermore, the micturition problems, chemotherapy side effects,
defecation problems, and male sexual problems scores were
worse than at baseline for the type D group (Table 3).

All observed differences between two groups showed a
percentage of patients with worsening QoL in the type D
group compared with the non-type D group. Statistically

significant differences between the two groups were observed
for the future perspective and sexual function scales (both
P<0.05). At the 6-month time point, a higher percentage of
patients in the type D group demonstrated QoL deterioration
(Fig. 1b).

Mental health

Cancer survivors with a type D personality had higher levels
of anxiety and depression compared to non-type D survivors.

Table 3 Longitudinal assessment of changes in European Organization for Research and Treatment of Cancer QLQ-C30 andQLQ-CR38 scores of the
type D and non-type D gastric cancer patients

Mean (±SD) of the non-type D patients Mean (±SD) of the type D patients

Baseline 6 months Baseline 6 months
EORTC QLQ-C30 (n=665) (n=665) P value (n=187) (n=187) P value

Physical functioning 83.3(19.1) 81.7(20.4) 0.347 80.2(18.6) 78.4(19.5) 0.692

Role functioning 78.3(32.4) 76.5(27.9) 0.386 67.1(27.9) 50.7(23.7) <0.001* a

Emotional functioning 86.4(20.1) 87.3(25.7) 0.765 65.2(26.6) 48.8(21.6) <0.001* a

Cognitive function 83.7(28.3) 82.8(30.6) 0.812 68.4(25.1) 51.6(22.4) <0.001* a

Social function 79.9(19.8) 81.9(22.3) 0.831 71.7(21.7) 65.7(20.9) 0.183

Global health status/QOL 77.5(19.6) 76.9(21.7) 0.856 63.8(19.7) 51.5(19.8) <0.001* a

Fatigue 22.9(21.1) 25.7(22.1) 0.094 44.3(28.6) 61.0(31.8) <0.001* a

Nausea and vomiting 3.8(10.5) 4.2(11.7) 0.542 4.1(9.4) 4.8(10.3) 0.453

Pain 15.1(24.1) 16.3(23.7) 0.478 16.3(24.9) 17.4(23.1) 0.511

Dyspnea 12.1(22.1) 11.8(20.8) 0.769 12.7(21.2) 12.2(19.4) 0.635

Insomnia 17.4(25.9) 18.9(27.1) 0.299 22.1(28.1) 31.2(30.6) 0.001*

Loss of appetite 7.6(16.3) 12.6(18.4) <0.001* 7.1(15.3) 8.3(16.9) 0.097

Constipation 8.1(17.2) 11.8(18.1) 0.017* 12.9(24.1) 26.5(29.2) <0.001* a

Diarrhea 7.9(17.9) 8.8(18.9) 0.176 8.5(18.8) 9.0(19.1) 0.358

Financial impact 10.7(19.0) 11.6(21.5) 0.319 19.4(29.4) 24.1(27.9) 0.024*

EORTC QLQ-CR38

Body image 85.3(23.4) 82.7(31.2) 0.462 84.5(23.0) 81.4(28.5) 0.469

Future perspective 78.5(21.3) 77.1(19.9) 0.571 66.2(19.7) 49.6(17.3) <0.001* a

Sexual function 25.1(23.5) 23.8(21.5) 0.433 22.4(21.9) 11.0(18.8) <0.001* a

Sexual enjoyment 59.6(31.5) 55.6(26.1) 0.286 56.2(30.3) 50.3(31.7) 0.081

Micturition problems 21.2(15.7) 24.5(16.4) 0.087 31.7(16.3) 45.9(18.4) <0.001* a

Chemotherapy side effects 11.5(13.2) 16.2(15.7) 0.001* 13.1(15.1) 19.9(19.2) <0.001*

Gastrointestinal problems 16.9(14.5) 11.4(16.9) 0.003* 16.7(14.6) 18.6(17.1) 0.264

Male sexual problems 55.4(31.6) 56.8(30.7) 0.546 59.2(32.8) 77.7(33.9) <0.001* a

Female sexual problems 27.8(26.9) 29.1(22.8) 0.461 28.3(27.6) 32.5(34.2) 0.318

Defecation problems 16.5(16.3) 18.4(17.0) 0.318 18.9(17.4) 26.2(24.7) 0.016*

Stoma-related problems 21.5(18.7) 21.9(19.1) 0.875 22.5(19.0) 25.1(20.6) 0.157

Weight loss 5.4(15.2) 6.8(16.7) 0.177 5.1(14.8) 6.0(15.3) 0.169

A higher score on the EORTC QLQ-C30 and EORTC QLQ-CR38 functional scales and the EORTC QLQ-C30 global QOL scale means better
functioning and QOL. A higher score on the EORTC QLQ-C30 and EORTC QLQ-CR38 symptom scales and the EORTC QLQ-CR38 single item
on weight loss mean more complaints.

Based on Wilcoxon signed rank test. *Statistically significant
a Clinically relevant differences were determined according to the Norman’s rule of thumb
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Clinically elevated levels of anxiety and depression, which
was defined as a cutoff value of ≥11 on the HADS [26], were
more prevalent in type D than in non-type D survivors at the
baseline and 6-month time point (both P<0.001) (Fig. 2).

Discussion

Our study comprised 852 RC patients, 187 (22%) patients com-
prised the type D personality group; another 665 (78%) patients
comprised the non-type D group. Twenty-two percent of rectal
cancer patients in this study were classified as having a type D
personality. This is within the range of type D prevalence in the
normal population, which ranges from 13 to 24 % [8].

Type D patients reported a statistically significant and clin-
ically relevant lower health status measured by the EORTC
QLQ-C30 and EORTC QLQ-CR38. This finding confirms
previous results found in a study among 562 melanoma sur-
vivors that also reported that type D personality had a distinct
negative impact on health status as measured by the SF-36

[13]. Type D personality has also been associated with an
impaired QoL among a variety of other populations such as
patient with cardiovascular disease, chronic tinnitus [28], and
general population [29], suggesting that type D personality is
a general vulnerability factor that adversely affects QoL across
populations and conditions.

Type D patients had a clinically relevant worse cognitive
function, social function, emotional function, role function,
future perspective, and global health status/QoL, even after
controlling for important variables that are known to have an
influence such as tumor stage and comorbidity. How people
deal with cancer and how they perceive the situation can have
a major impact on their health status, regardless of the type of
cancer. The improvement of the overall QoL not only depends
on the treatment level but is also affected by patients’ attitudes
and opinions toward their diseases [30]. With a non-type D
personality, patients do not easily fall victim to negative emo-
tions, which is more indicative of a healthy psychological
status. Non-type D personality implies a positive change in
cognition and emotion, which can weaken a patient’s negative
self-evaluation. Proactive coping promotes physical recovery,

Fig. 1 Quality of life (QoL)
response assessment is shown
among the percentages of patients
with improved, stable, and
worsened QoL over time by
personality group with regard to
scales of EORTC QLQ-C30 and
EORTCQLQ-CR38. aQuality of
life (QoL) response assessment is
shown among the percentages of
patients with improved, stable,
and worsened QoL over time by
personality group with regard to
function domains and global QoL
scales of EORTC QLQ-C30. b
Quality of life (QoL) response
assessment is shown among the
percentages of patients with
improved, stable, and worsened
QoL over time by personality
group with regard to function
domain scales of EORTC QLQ-
CR38
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improving the patient’s body and functional status. With non-
type D personality, patients show better cognitive function,
social function, emotional function, role functioning, body
image, and higher confidence in future health.

We found that rectal cancer patients in the type D person-
ality group experienced increased levels of anxiety compared
to non-type D patients, which is in accordance with the liter-
ature in cardiovascular [31, 32]. Type D survivors were also
more often depressed compared to non-type D survivors. Type
D personality thus seems to be a stable predictor of depressive
and anxiety symptoms among rectal cancer survivors.

On longitudinal assessment, our results showed that the
QoL scores of most of the functional and symptom scales in
the non-type D group remained relatively stable at different
time points, whereas most of the QoL scores in the type D
group predominantly showed deterioration at 6 months after
diagnosis. A greater deterioration of QoL on type D patients
can possibly be explained by the fact that negative affectivity
is one of the main characteristics of type D, which implies that
these patients have the tendency to experience negative emo-
tions in general. We found that cognitive function, emotional
function, future perspective, and global health status/QoL
were significantly negatively correlated with type D personal-
ity. Patients’ emotional function and future perspective play an

important role in the determination of QoL. According to the
dynamic model proposed by Carr et al. [33], future perspec-
tive is typically impacted when the health experience falls
short of expectations. Discrepancies between expectations
and the experience may explain the deterioration of QoL in
the type D group. Because of the negative affectivity, patients
in the type D group might estimate their chances of disease
progression somewhat higher than non-type D patients; so, the
type D patients have worse future perspective than patients in
the non-type D group, a significant impact on QoL occurred.
A period of adaptation and alteration of expectations may
have been needed to reestablish Bexpectation-experience
homeostasis^ by over 6 months after diagnosis.

In our study, Sexual function was reported to be equal to
baseline after 6 months in non-type D patients. However,
some recent papers have shown that approximately 25 % sex-
ual impairment is to be expected after rectal cancer treatment
[34]. There are several reasons for this phenomenon. First, In
China, the emotional expression is relatively restrained and
subtle. People do not want to talk openly about or discuss
the sexual difficulty question. The difficulties in capturing
responses to questions on sexual function may explain the
wide variation in results from previous studies. Second, the
follow-up of our study was much shorter than some recent
papers. Sexual function scores in the rectal cancer patients
predominantly showed deterioration at 12–36 months after
diagnosis [34]. Chemotherapy and radiotherapy after opera-
tion could increase the opportunity to have difficulties with
sexual matters gradually. The time interval of our study is
6 months, the worsening of sexual function scores over time
might not reach the statistical significant degree.

Another reason for a greater deterioration of QoL on typeD
patients could be the longer symptom duration and higher
proportion of being diagnosed after emergency admissions.
In our study, a relationship between the duration of symptoms,
referral sources, and personalities of RC has been suggested.
We observed that Chinese patients in type D group had a
higher proportion of symptom duration >1 month and being
diagnosed after emergency admissions. Diagnosis of the dis-
ease during the asymptomatic or preclinical period might im-
prove the prognosis and QoL of RC [18]. The results of our
study highlight the fact that patient personalities contribute to
the delay in diagnosis and influence the referral sources and
the preservation of QoL in Chinese patients with RC. Nega-
tive affectivity and social inhibition are the two main charac-
teristics of type D personality. People that score high on social
inhibition have the tendency not to express these emotions.
The emotional expression of type D patients is relatively re-
strained and subtle. People with a type D personality do not
want to talk openly about or discuss unlucky events, such as
disease and cancer [35]. Therefore, the number of visits to a
medical specialist of type D patients is less than the non-type
D patients, and the symptom duration of type D patients is

Fig. 2 Percentage of rectal cancer patients with anxiety and depression,
stratified by type D personality. a Percentage of rectal cancer patients with
anxiety, stratified by type D personality. b Percentage of rectal cancer
patients with depression, stratified by type D personality. Figure legend:
a HADS score of 11 was used as a cutoff value for clinical depression
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relatively longer than the non-type D ones. Type D patients
were the most symptomatic and had the most impaired QoL,
which might be, at least partly, explained by the longer symp-
tom duration and higher proportion of emergency admissions.
Therefore, we conclude that type D personality is a predictor
of a higher proportion of symptom duration >1 month and
being diagnosed after emergency admissions. It is also one
of the reasons for a greater deterioration of QoL on type D
rectal cancer patients.

The present study has limitations that should be mentioned.
Our study is a single center, prospective longitudinal study;
the sample size is finite. During the process of surveys, 56
patients were excluded from the study. We had, unfortunately,
no access to patient files of the nonrespondents and thus were
unable to analyze reasons for their lack of response. Patients
with advanced CRC who are undergoing chemotherapy expe-
rience significant fatigue and other symptoms that may lead to
reluctance to complete QoL assessments as time goes on. It is
possible, perhaps even probable, that their disease was at a
more advanced stage; so, it is possible that most of excluded
patients had advanced tumor diseases. The emotional expres-
sion of type D patients is relatively restrained and subtle. Peo-
ple with a type D personality do not want to talk openly about
or discuss unlucky events, such as disease and cancer. There-
fore, the compliance rate of type D patients may be lower than
the non-type D patients during the process of surveys. So, we
infer that a large number of type D patients with advanced
tumor diseases were excluded from the study, such that the
proportion of advanced tumor disease of type D personality
group presented here might be an underestimation.

Our study has several strengths. First, although non-
randomized, the baseline characteristics and socio-
demographic data of the two groups of patients were similar,
and a fair comparison could therefore be made. Another
strength of our study, as compared with many previous survi-
vorship studies, is the high response rate that facilitates gen-
eralizing the results to the larger population of rectal cancer
survivors. In addition, we evaluated a broad spectrum of pos-
sible confounding factors. Our study provided insight into the
role of type D personality on health status, symptom duration,
and impact of referral sources among rectal cancer survivors
6 months after diagnosis. These results call for further research
on type D personality among rectal cancer survivors followed
over a longer period of time.

In conclusion, type D personality was associated with poor
QoL and mental health status among survivors of rectal can-
cer, even after adjustment for confounding background vari-
ables. Type D personality might be a general vulnerability
factor to screen for subgroups at risk for longer symptom
duration and emergency admissions in clinical practice. Giv-
ing special attention to those patients is important while they
are more likely to experience a strong negative impact of
cancer on their QoL than the non-type D patients which

cannot be explained by sociodemographical or clinical
characteristics.

Acknowledgments The authors would like to thank surgeons and gen-
eral practitioners for their participation in contact with patients. We also
thank Zhen Zhang (Department of Biochemistry and Molecular Biology,
University of Kansas Medical Center) and Heranmaye C. Prasad (MBBS
Candidate 2014, Zhejiang University School of Medicine) for their care-
ful reading and kind suggestion.

Conflict of interest The authors declare that they have no competing
interests.

Authors’ contributions ZHANG Jia-kui: study concepts, study de-
sign, data acquisition and interpretation, manuscript preparation and
editing. FANG Li-li: study design and manuscript preparation. ZHANG
De-wei: study design and manuscript preparation. JIN Qiu: study design,
manuscript preparation and editing. WU Xiao-mei followed up the pa-
tients, collected the data, analyzed the data. LIU Ji-chao: followed up the
patients, collected the data. ZHANG Chun-dong: data acquisition, man-
uscript review. DAI Dong-qiu: study concepts, study design, manuscript
preparation and editing, manuscript review. All authors have seen the
manuscript and approved to submit to your journal.

References

1. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D (2011)
Global cancer statistics. CA Cancer J Clin 61:69–90

2. ChenWQ, Zheng RS, Zhang SW, Zhao P, Zeng HM, Zou XN, He J
(2014) Annual report on status of cancer in China, 2010. Chin J
Cancer Res 26(1):48–58

3. How P, Stelzner S, Branagan G, Bundy K, Chandrakumaran K,
Heald RJ, Moran B (2012) Comparative quality of life in patients
following abdominoperineal excision and low anterior resection for
low rectal cancer. Dis Colon Rectum 55:400–6

4. Signaleringscommissie_kanker, Kanker in Nederland tot 2020;
trends en prognoses [Cancer in the Netherlands till 2020; trends
and prognoses], 2011.

5. Mols F, Vingerhoets AJ, Coebergh JW, Vreugdenhil G, Aaronson
NK, Lybeert ML, van de Poll-Franse LV (2006) Better quality of
life among 10–15 year survivors of Hodgkin's lymphoma compared
to 5–9 year survivors: a population-based study. Eur J Cancer 42:
2794–2801

6. Mongin C, Maggiori L, Agostini J, Ferron M, Panis Y (2014) Does
anastomotic leakage impair functional results and quality of life
after laparoscopic sphincter-saving total mesorectal excision for
rectal cancer? A case-matched study. Int J Colorectal Dis 29(4):
459–67

7. Spiegel D (2011)Mindmatters in cancer survival. JAMA 305:502–
503

8. Denollet J (2005) DS14: standard assessment of negative affectiv-
ity, social inhibition, and Type D personality. Psychosom Med 67:
89–97

9. Pedersen SS, Denollet J (2003) Type D personality, cardiac events,
and impaired quality of life: a review. Eur J Cardiovasc Prev Rehab
10:241–8

10. Schiffer AA, Denollet J, Widdershoven JW, Hendriks EH, Smith
OR (2007) Failure to consult for symptoms of heart failure in pa-
tients with a Type D personality. Heart 93:814–8

11. Brostrom A, Stromberg A, Martensson J, Ulander M, Harder L,
Svanborg E (2007) Association of Type D personality to perceived

84 Int J Colorectal Dis (2016) 31:75–85



side effects and adherence in CPAP-treated patients with OSAS. J
Sleep Res 16:439–47

12. Nefs G, Speight J, Pouwer F, Pop V, Bot M, Denollet J (2015) Type
D personality, suboptimal health behaviors and emotional distress
in adults with diabetes: results from Diabetes MILES-The
Netherlands. Diabetes Res Clin Pract 108(1):94–105

13. Mols F, Holterhues C, Nijsten T, van de Poll-Franse LV (2010)
Personality is associated with health status and impact of cancer
among melanoma survivors. Eur J Cancer 46:573–580

14. Metcalfe MS, Norwood MG, Miller AS, Hemingway D (2005)
Unreasonable expectations in emergency colorectal cancer surgery.
Colorectal Dis 7(3):275–278

15. Wong SK, Jalaludin BB, Morgan MJ, Berthelsen AS, Morgan A,
Gatenby AH, Fulham SB (2008) Tumor pathology and long-term
survival in emergency colorectal cancer. Dis Colon Rectum 51(2):
223–230

16. Bass G, Fleming C, Conneely J, Martin Z, Mealy K (2009)
Emergency first presentation of colorectal cancer predicts signifi-
cantly poorer outcomes: a review of 356 consecutive Irish patients.
Dis Colon Rectum 52(4):678–684

17. Khattak I, Eardley NJ, Rooney PS (2006) Colorectal cancer—a
prospective evaluation of symptom duration and GP referral pat-
terns in an inner city teaching hospital. Colorectal Dis 8(6):518–21

18. Elliss-Brookes L, McPhail S, Ives A (2012) Routes to diagnosis for
cancer determining the patient journey using multiple routine data
sets. Br J Cancer 107:1220–6

19. ChieWC, Yang CH, Hsu C, Yang PC (2004) Quality of life of lung
cancer patients: validation of the Taiwan Chinese version of the
EORTC QLQ-C30 and QLQ-LC13. Qual Life Res 13:257–262

20. Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A,
Duez NJ, Filiberti A, Flechtner H, Fleishman SB, de Haes JC
(1993) The European Organization for Research and Treatment of
Cancer QLQ-C30: a quality-of-life instrument for use in interna-
tional clinical trials in oncology. J Natl Cancer Inst 85:365–376

21. Sprangers MA, te Velde A, Aaronson NK (1999) The construction
and testing of the EORTC colorectal cancer-specifc quality of life
questionnaire module (QLQ-CR38). European Organization for
Research and Treatment of Cancer Study Group on Quality of
Life. Eur J Cancer 35:238–247

22. Zhao H, Kanda K (2000) Translation and validation of the standard
Chinese version of the EORTC QLQ-C30. Qual Life Res 9:129–137

23. Law CC, Tak Lam WW, Fu YT, Wong KH, Sprangers MA,
Fielding R (2008) Validation of the Chinese version of the
EORTC colorectal cancer-specifc quality-of-life questionnaire
module (QLQ-CR38). J Pain Symptom Manage 35:203–213

24. Fayers PM, Aaronson NK, Bjordal K, Groenvold M, Curran D,
Bottomley A (2001) The EORTC QLQ-C30 Scoring Manual, 3rd
edn. European Organisation for Research and treatment of Cancer,
Brussels

25. Olsson I, Mykletun A, Dahl AA (2005) The Hospital Anxiety and
Depression Rating Scale: a cross-sectional study of psychometrics
and case finding abilities in general practice. BMC Psychiatry 5:46

26. Carey M, Noble N, Sanson-Fisher R, MacKenzie L (2012)
Identifying psychological morbidity among people with cancer
using the Hospital Anxiety and Depression Scale: time to revisit
first principles? Psycho-Oncology 21(3):229–238

27. Norman GR, Sloan JA, Wyrwich KW (2003) Interpretation of
changes in health-related quality of life: the remarkable universality
of half a standard deviation. Med Care 41:582–92

28. Bartels H, Pedersen SS, van der Laan BF, Staal MJ, Albers FW,
Middel B (2010) The impact of Type D personality on health-
related quality of life in tinnitus patients is mainly mediated by
anxiety and depression. Otol Neurotol 31:11–18

29. Mols F, Denollet J (2010) Type D personality in the general popu-
lation: a systematic review of health status, mechanisms of disease,
and work-related problems. Health Qual Life Outcomes 8:9

30. Ken N (1977) Understanding the process of adjustment to disabil-
ity. In: Stubbins J (ed) Social and psychological aspects of disabil-
ity: A handbook for practitioners. University Park Press, London,
pp 317–324

31. Schiffer AA, Pedersen SS, Broers H, Widdershoven JW, Denollet J
(2008) Type D personality but not depression predicts severity of
anxiety in heart failure patients at 1-year follow-up. Journal of
Affective Disorders 106:73–81

32. Spindler H, Kruse C, Zwisler AD, Pedersen SS (2009) Increased
anxiety and depression in Danish cardiac patients with a Type D
personality: cross-validation of the Type D Scale (DS14). Int J
Behav Med 16:98–107

33. Carr AJ, Gibson B, Robinson PG (2001) Measuring quality of life:
Is quality of life determined by expectations or experience? BMJ
322:1240–1243

34. Downing A, Morris E, Richards M , Corner J, Wright P, Sebag-
Montefiore D, Finan P, Kind P, Wood C, Lawton S, Feltbower R,
Wagland R, Vernon S, Thomas J, Glaser AW (2015) Health-related
quality of life after colorectal cancer in England: a patient-reported
outcomes study of individuals 12 to 36 months after diagnosis. J
Clin Oncol 33:616–24

35. Ruan H, You LM (2010) Rectal permanent colostomy survey of
patient self-effcacy and impact factors. Chin J Nurse Train (Chin)
25:38–41

Int J Colorectal Dis (2016) 31:75–85 85


	Type...
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Methods
	Setting and participants
	Data collection
	Measures
	Sociodemographic and clinical information
	Type D personality
	Quality of life assessment
	Mental health
	Statistical analyses


	Results
	Demographic and clinical characteristics
	Quality of life
	EORTC QLQ-C30
	EORTC QLQ-CR38

	Mental health

	Discussion
	References


